This article describes a study exploring how students' learning is reflected in asynchronous online discussion. The study examined how online discourse contributes to the learning process. In examining online group discussions using discourse analysis, five different types of discourse were identified: goal setting, reflection, connection, original reformulation, and re-direction. With the different types of discourse, we explained how each message or a threaded message facilitated the discussion, particularly in terms of collaborative efforts to achieve the goal(s). The nature of each type of discourse was illustrated, including how different strategies were identified in the data and how different results of discussion were demonstrated in the data. We also describe the methodological issues related to the analysis of online discourse and discuss implications for research and practice.
I. INTRODUCTION
The Web continues to offer new opportunities for educational practice. Researchers studying the use of the Web for learning are also beginning to explore the larger implications of this technology. Researchers have indicated that the socio-cultural implications of the use of the Internet are important to explore. Recent studies have reported the benefits of using the Internet for collaborative learning [1, 2, 3, 4] . Two areas of particular interest are social interaction and co-construction of knowledge [5, 6] . Researchers in these areas indicate that Web-based learning environments (WBLE) enhance social interaction amongst participants and provide opportunities for mutual construction of knowledge [6, 7] .
Despite the growing interest in and research related to collaborative learning in online environments, the nature of the social interaction and the processes associated with the mutual construction of knowledge remains largely undiscovered. For example, a variety of interaction types are well elaborated in the literature [8, 9] , but most descriptions of the interactions exist in describing relationships (e.g., learnerlearner, learner-instructor, learner-content, instructor-content, learner-interface) in various technologymediated contexts. These descriptions enable us to better understand where interaction exists and what interaction occurs. However, there is little exploration in terms of the qualitative aspects of interaction such as how the interaction occurs, how the interaction is situated in a variety of contexts, and the distinctive nature of each type of interaction (e.g., how learner-learner interaction is reflected in online discussion boards).
One way research related to this area might be accomplished is to explore the interactions that occur during online learning. The discussion generated and transcripts created by online learning might yield important insights related to how knowledge creation and distributed learning occurs online. As analysis of online discourse is an emerging field [10] , we have a limited understanding regarding the types of messages generated in the course of a discussion. We need to further explore how the nature of online discourse reflects collaborative learning whereby technology, group efforts, tasks, and time interact dynamically within the learning context.
The purpose of this study was to investigate the nature of group discourse in a Web-based learning environment supported by computer conferencing. The primary research question guiding the study was "how does online discourse contribute to the learning process?" We begin with a review of the foundations of social learning theory, followed by a description of the study and major findings. We end with a discussion of implications for research and practice.
II. CONCEPTUAL FRAMEWORK
How knowledge is acquired and shared is an important aspect of any learning situation. It is particularly important in online learning where the very nature of what is learned and how it occurs has been called into question by researchers (e.g., [11, 12] ). Social learning theory offers a unique insight from which to view online learning. From this perspective, learning is situated in a specific social context [13, 14] , and cognition is distributed across individuals, tools, and artifacts [15, 16, 17] . In an online learning context, knowledge is socially constructed in primarily written formats and learning is enabled via various means of communication. Knowledge and learning occur in a gradual convergence through interactive communication and facilitated collaboration.
Computer conferencing typically involves interaction amongst a group of participants. A user can log on and read the contributions (i.e., messages) of other members of the group, respond to the message(s) posted or create a message for a new thread. Most current conferencing tools (e.g., Blackboard®) allow the inclusion of other media like pictures and links to web pages or other information in a message. The systems also include additional features like the ability to organize the messages by author, topic theme, keywords, or chronological order.
A threaded discussion is a simple form of hierarchically structured written-text provided by computer conferencing systems [24] . A threaded discussion usually shows the list of all the messages with subject headings, enabling a structuring of messages by topic. A common use of the threaded discussions in learning contexts involves a participant (i.e., instructor, student) specifying a topic for discussion in advance and others posting their response messages containing opinions, comments, or questions about the topic. The individual messages are thus organized by topics [25] that emerge in the discussion.
One aspect of online learning that seems quite different from face-to-face learning involves class discussion. Online class discussion does not necessarily evolve sequentially through time, as classroom discussion does, but rather grows over time from multiple conceptual perspectives in many dimensions all at once [26, 27] . The nature of the interactions assists in enabling the evolution of the discussion; however, the affordance of the technology also plays a role. Responses to messages may be delayed because of the asynchronous nature of the conversation. Time between the postings of messages among participants may range from several seconds to several days or longer depending on the length of time that the discussion forum or thread is available to its participants.
B. Social Dimension in Asynchronous Discussion
From a social learning perspective, knowledge is socially constructed, and language is constructed and situated within a social context [28, 29] . "A primary function of human language is to scaffold the performance of social activities and to scaffold human affiliation within culture and social groups and institutions" [29, p. 1] . Therefore, writing is used to construct and reconstruct knowledge by explaining our beliefs in community [30] . Knowledge building and/or meaning making in learning is an integral part of a social context and culture when we explore the relationship among contents of text and the context where the meaning is created [28, 31] . If we are to support learning via discourse in an online learning context, we need to establish the construction of knowledge as a social activity, with new ideas and information brought into the discourse of a community that shares goals for knowledge advancement and recognizes the contributions of multiple participants.
In order to examine a complex construct such as interaction, researchers benefit from carefully examining the context within which the interaction is taking place. An interesting aspect of asynchronous online learning is that interaction is mainly constructed in written form. It has been suggested that asynchronous online discourse is a new kind of language showing hybrid features of both spoken and written language [27, 32, 33] . Language in online discourse is typed and therefore, like writing; however, it contains exchanges similar to that found in face-to-face conversation, which are "often rapid and informal," and therefore like talk. Thus, "it reads like and to a certain extent acts like conversation" [27, p. 2] . The nature of discourse is complex in any circumstance. In online contexts, the complexity is even more pronounced. It is important to consider many dimensions in the exploration of online discourse for learning. Two discussed here included the technological and social. It is also important to examine how knowledge is constructed, as well as the theories associated with learning, as we seek to extend our understanding. These principles were used to guide the study described in the next section.
III. METHODOLOGY

A. The Context
A qualitative case study was conducted in a Master's level course in a College of Education supported by a Web-based learning system (i.e., WebCT®, http://webct.com). In this study, three characteristics were used to select the case [36, 37] . First, the class was group-oriented; that is, the primary focus revolved around group activities and projects. Second, the primary delivery of the course was through asynchronous computer conferencing. Third, participants entered the course with both similarities (i.e., most participants are school teachers in K-12 context) and differences (i.e., diverse web-based learning experience).
The implementation of the course took place in a research university in the South during a short session in the summer (four weeks). The participants consisted of the university instructor (n=1), doctoral students as facilitators (n=2), and K-12 teachers and school library media specialists as students (n=23). At the time of the study, most students (n=21) had experience (i.e., one or more courses) learning in an online environment. Adhering to national trends in school library media programs, the participants were predominantly female (n=22) and Caucasian (n=21).
There were six different project groups (n=3-4), with two project groups paired as a discussion group. Consequently, there were three different discussion groups (n=6-8 participants) using the discussion boards throughout the implementation of the course. Each group was assigned in a specific discussion forum for their group with two discussion topics per week. A single discussion topic contained multiple discussion threads.
The first author of this paper was one of the facilitators and supported student participants to complete individual and group projects and assisted with the discussion. She also had primary responsibilities for data collection and analysis. The second author of this paper was the major instructor and was primarily responsible for course design, implementation, and facilitation.
The Instructional Design course provided an introduction to the instructional design process within a hands-on setting. The course offered sixteen class meetings within a blended technology enhanced learning environment. Students were expected to complete individual activities (i.e., ID reflection, reflection on course material readings), with a culminating group project (i.e., IDAs, Instructional Design Activities).
During the course, participants experienced a variety of instructional methods, such as face-to-face workshops, synchronous online chat, and asynchronous discussion. Face-to-face workshops provided logistical support, a preview of course content, and opportunities to work on group tasks within a classroom and computer lab. Synchronous online chat sessions (i.e., virtual office hours) offered opportunities to ask questions and discuss the course content.
Asynchronous discussions forums allowed participants to discuss multiple topics (i.e., learner analysis, instructional strategies, evaluation) throughout the course between face-to-face workshops. The asynchronous discussion board enabled a variety of interactions to assist students' learning in several ways (e.g., sharing information, presenting and providing feedback on each others' work, discussion course related topics, and reflection on the instructional design process).
B. Data Generation and Analysis
The primary data used for this study were the transcripts from the discourse captured from the asynchronous discussion board. There were 150 discussion topics, with a total of 621 messages generated across all participants during the implementation of the course. The content of the messages ranged from course topics to technological support (e.g., how do I make the link in a Web page?), to more socially focused messages (i.e., sharing stress tips). The transcripts of the discussions board were collected as a compiled text file at the end of the course for analysis.
The online learning tool controlled the structure of the threaded discussion. A generic feature of most discussion tools is that the discussion is displayed as a hierarchical and linear process. Figure 1 represents an example of a threaded discussion in the WebCT® system. By providing threading capabilities, conference discussions remain relatively structured and coherent, and users can easily track the evolution of group discussions around specific topics.
Figure1. The Structure of Asynchronous Discussion Groups
One discussion group (n=8) was selected for in depth analysis of the nature of the learning process. This discussion group, comprised of two different project groups, was selected based in several factors. First, the personal background and current position of each participant varied, enabling multiple viewpoints and cultures to manifest during the discussion. Second, the group members had different experiences in online learning environments. The majority of the group members (n=6) had three or more either purely online learning or a mixture of face-to-face and online learning (i.e., hybrid) courses. One participant had two online/hybrid courses and one participant had no experience with online or hybrid courses. Third, this discussion group had a rich set of discussion in terms of number of messages posted in the forum. During the implementation of the course (i.e., four weeks), the group generated 170 messages directly related to 
C. Data Analysis Procedure
Data analysis included the 170 messages generated by the discussion group, consisting of five discussion topics (i.e., needs assessment and learner analysis; objectives and assessment; strategies, activities and materials; implementation and evaluation; and instructional consultation) with 17 threads in the discussion topics. Detailed analysis was implemented in individual messages; the fundamental unit of analysis was a thread of the discussion. Individual messages were analyzed within the context of the thread, and the threads were cross-examined during the analysis.
Preliminary analysis of the data started when the data was generated. In depth analysis was a complex and multi-layered process and took place over several months. Figure 2 presents an overview of the procedure.
Figure 2. Data Analysis Procedure
Discourse analysis was the primary strategy used in analyzing the transcripts of the asynchronous discussion. Discourse in this study is defined as "a means of constituting cognition" [38, p. 2] . A fundamental assumption of discourse analysis is that language is a social consequence, and language scaffolds the social interaction within culture of community [29, 30] . Discourse is situated in specific context, adapted to the technological and social affordances of the context [16, 17, 38] . Knowledge construction and/or meaning making are not separate from the social context and culture in which the construction occurs. A primary purpose of discourse analysis is to explore the relationship among the content of the texts and context where in the meaning is situated [28, 29, 31] .
Researchers have used diverse analytic methods in the research of electronic discourse generated by computer conferencing. For example, from the early exploration of interaction and collaboration in asynchronous discussion, content analysis was one of the methods used (e.g., Gunawardena, Lowe, & Anderson, 1997; Henri, 1992) (see Bauer, 2001 for a review of content analysis). Content analysis of the transcript of discussion includes establishing theory based analysis protocols, coding the data, illustrating how each category applied to the data, and reporting the quantified results (i.e., how many message were generated in each category).
Discourse analysis used in this study is different from other methods that have been used in this area (e.g., content analysis) for several reasons. First, the focus of analysis was not just the content presented in an individual message. The focus was the meaning situated in a context (i.e., threads, topics) and connections between the individual messages. Moreover, we examined the threads of the discussion in regard to how [39] . Yet, we believe as [12] do that the transcript data is complex in nature; calculation may not be as supportive for understanding the essence of the data. Third, the types identified in this study (see Table 2 ) are grounded in the data. Meaning interpretation was guided by and substantiated with the literature, as well as illustrated from the data.
There are multiple views and foundations of discourse analysis (see review of discourse analysis as methodology [40, 41] ). As described above, this study was guided by a situated learning perspective (e.g., [38] ). The authors found Gill [31] and Wood and Kroger [41] were useful to begin research in this area in terms of analytic strategies, which includes: forming a question, reading and interrogating the data for establish initial themes, choosing the text for more in depth analysis, reading and interrogating in detail, and data presentation and interpretation.
The first step in the process involved reading and interrogating (i.e., cross examining the threads) all transcripts of the asynchronous discussion. Several steps were involved in the open coding process. By analyzing individual messages, the first rounds of analysis were directed at establishing initial themes. The nature of each message was coded (e.g., define goals, present individual reflection) and the strategies used in writing the messages were identified (e.g., questioning, argument).
Next, we examined the connections between messages; that is, how one message was read and responded to by other participants. This enabled us to gain an initial understanding of how the learning process was presented in individual messages (e.g., idea initiation, meaning negotiation) and the result of the discussion (e.g., shared goals, shared accounts). Finally, several main categories from the data were eliminated or collapsed together as they were considered overlapping or repetitive.
We used three different strategies to check reliability: deviant case analysis, coherence, and peer examination [31] . First, a detailed analysis of transcripts was performed to identify the 'go against' messages (what [31] refers to as "deviant cases analysis"). Second, to check the coherence of the analysis, earlier studies similar to this study were reviewed to help confirm the consistency of the analysis techniques used (e.g., [10, 42] ). Finally, peer examination was conducted to confirm the analysis methods and conclusions.
IV. FINDINGS
The focus of the discourse analysis in this study was the learners' collaborative efforts. Specifically, we examined how different discourse types facilitated the discussion, and also helped enable collaborative learning. Five types of discourse were identified in this study: goal setting, reflection, connection, original reformulation and re-direction. Table 2 provides a summary of the types of discourse, including the nature of communication, process of learning, discourse strategies, and the results of the discussion. 
A. Goal Setting
The first type of discourse demonstrated in the data was "goal setting." The nature of the communication during goal setting was to establish the goal(s) of discussion, thus framing the topic(s) of the discussion. In this context, the students were engaged in idea initiation using guiding questions from the instructor or other students during goal setting. Participation in the asynchronous discussion was a requirement of this class; consequently, one of the common goals in this context was engagement of discussion (i.e., reading and posting messages). Figure 3 displays one example of a "goal setting" message, in this instance one generated by the instructor. The goal setting displayed in the text of Figure 3 includes the planning and defining of the goal, what Bereiter and Scardamalia [43] refer to as "goal concretizing." The instructor (Jo) planned the discussion before the discussion began and provided a "guiding question" (e.g., "what are the benefits of inductive and deductive assessment?") during the discussion to get the dialogue started (e.g., "why is it important to classify learning tasks?"). In the larger class structure, the global goal was framed by the instructor (i.e., to discuss topics related to objectives and assessment in instructional design process), and then she concretized the goal (i.e., elaborate the classification of learners' tasks) to initiate and facilitate the discussion.
During the goal concretizing process, the instructor used different strategies: summary, questioning, and monitoring. For example, she provided her view on what students have discussed in previous topics in the beginning of the messages (lines 6-8) and framed the questions for present discussion (lines 10-12). To present her perspective on this topic, she introduced the idea with related resources (line 11). The result of this type of discourse was "shared goals" as demonstrated in the discussion responding to this question.
In the example described above, the goal was shared and provided a common ground for the discussion.
As the participants continued the discussion, the topic was elaborated with individual learner's perspectives and extended to other topics. Figure 3 illustrates how the participants created and posted message based on shared goals (i.e., engagement of discussion and respond to the guiding question). Shared goals can be observed in a group of messages as the discussion evolves.
B. Reflection
A reflection message can be described as a reflection of an individual's experience and knowledge. The nature of communication is to present an individual's understanding of a given topic. A reflection message was often found in the beginning of the discussion thread. Participants either responded to the guiding question posted in the discussion board by facilitators or other students, or quoted the guiding question on the course website then created their individual understanding on the questions and topics.
The following excerpt is an example of reflection (see Figure 4 ). Unfortunately, I find that often the only way to 15 survive the workload and the paper load is to try to teach to the "average". I try to 16 design activities and assessments that target the greatest number of students, but I 17 know that I don't do a good enough job of catering to those students outside of the 18 average, but I do try. I often give several different options for projects, and try to 19 vary the types of assessment throughout the year, but some of what I assign is 20 dictated from higher up (i.e., certain number of practice essays per semester, etc.). 21 I think that if the curriculum was more concerned with depth of knowledge rather 22 than breadth, it would make it easier to tailor instruction to fit the individual 23 learner. The first example shows how a student reflected on her understanding of the given topic (i.e., different levels of writing objectives) and how she has found an idea about the topic (i.e., practical challenges in teachers practice). In composing message 284, Jamie translated the textbook into an authentic situation and applied reality to the description of theory. In the example, Jamie has used different strategies including citation (line 4), explanation (lines 4-6), and use of authentic examples (lines 7-8).
As shown in next example (message 76), Julie reports her personal experience as media specialist. She provided detailed information on the context (lines [13] [14] , stated the problem (lines 14-17), described the solution (lines [18] [19] [20] , and then concluded her statement with a recommendation (lines [21] [22] . In a given topic (i.e., learner analysis), she explained what challenges she faced and resolved the identified challenge. As the above examples indicate, individual reflective thinking occurred while using the discussion board. The reflection indicated in the messages may lead to enhanced knowledge during the composing the message [44] .
Julie clearly demonstrated a focus on self-reflection and presentation. When creating a reflection message, it appears that the participant's reflective thinking process is more focused on the individual's situation and not others. As Bereiter and Scardamalia [43] stated, from the notion of writing as a form of problem solving, "there is a great deal of soliloquy of the 'where am I variety', virtually no colloquy of the 'where are you' variety" (p. 301). However, when individual participants post their reflections in the discussion board, it is typically understood that the message will be read and responded to by others. Once it is shared among participants and other students present their reflective thinking on the message, the result of discussion becomes a shared account.
C. Connection
A connection message associates individual understanding within a collaborative context. This type of message attempted to converge different perspectives. Figure 5 shows an example of a thread of a discussion indicating how this type of discourse facilitates the discussion. In the first example, Jane (message 346) stated her current understanding of concepts (i.e., distinction between goal and objective, lines 4-8) using an authentic example and asked for other's perspectives. In general, this type of message appears to have enabled the participants to move from simple agreement to confirmation of the idea, creating an opportunity to reach mutual agreement. The interaction between the messages is instant and succinct. As depicted in Figure 5 , the responses review or summarize the major point of the original message. Except for using direct/indirect quote strategies in the message, the length of a connection message was shorter in length than other types of messages. The thread of discussion tends to close in a short period, once the confirmation or mutual agreement on the idea is achieved.
In the next message (350), Karin made a confirmation (line 13) and reflected Jane's points in her experience (line [13] [14] . Debb also expressed a similar viewpoint to Jane (line 20-21) and provided her distinction between goals and objectives. Mutual agreement based on confirmation from others is summarized as "unclarity between goals and objectives have to constantly be checked" in this discussion thread. With a connection message, each participant has the responsibility to demonstrate the meaning and to account for that meaning through continuing discussion.
D. Original Reformulation
The nature of an original reformulation message can be characterized as a type of discourse that challenges existing knowledge or leads to the creating of new knowledge. Employing this type of message, learners integrate different points of views, extending and expanding current understanding. The purpose of this type of message was to assess the existing thoughts or belief shared by the participants and/or their culture. Questioning, argument, and reviewing are common strategies used in this type of discourse. Two examples are illustrated in Figure 6 . In the first example (message 301), Alice provided her understanding of the topic (i.e., identify instructional objectives) from her context (i.e., from Media Specialist viewpoint). In this message, by providing a different perspective, Alice was trying to test the shared meaning in student participants group (i.e., role of media specialist) against her experience (lines 4-8). In the next example (message 465), Jamie framed a question to examine the concepts in practice (i.e., feasibility of moderate level analysis). Similar to the first example, this type of message generated discussion that tested the original message against personal experience. The nature of messages is alike; by assessing the original message from multiple perspectives, consequently, students may reach a general conclusion. On that account, the expected result of discussion is collective knowledge (i.e., integrated, expanded, and extended idea). Figure 7 provides an example of how collective knowledge was built during a discussion. 6 With all the other hats a Media Specialist wears, I can see how being an 7 instructional consultant would be a great task to achieve. I think that "no 8 involvement" should not even be on the ICAC chart...imagine not being involve in 9 the needs of the school...I can't. In the books we would review, order, and 10 catalog...should enhance the children's learning in some way or just have for the 11 love of reading. I know many Media Specialists do extensive in-service classes to 12 inform the teachers. I see myself, when I become a MS, doing the in-service 13 classes the most. I know Turner feels these are at the in-depth level, but I think 14 this is where we could reach our largest audiences. And if the teacher would like 15 extra help or information...so be it...I see time as our only restriction on what we 16 can do and accomplish. Our time and the teacher's time to collaborated on lessons, 17 ideas, and learning strategies is limited. I did like Annette's idea of the ID in the 18 summer...though I must say I do enjoy my summers off with my kids. I would feel 19 comfortable doing any of the activities at any level (except no involvement). If I 20 am able to do initial level work with some teachers, because that is all they desire, 21 well that is as good as it will get with them. 22 Others will want (or require) the moderate or in-depth level...which is also fine. 23 We are there to help the teachers and students find the resources they need...and 24 one resource is us. Alice In this example (message 544), Alice explicitly employed the word "consensus" by summarizing previous discussions (line 4) (i.e., consider moderate level as negotiated meaning from Media Specialist's angle). She substantiated her perspective with the textbook (line 13) as well as other student participant's viewpoints by mentioning Annette's message in a different thread of the discussion (lines 17-18), Alice's message also illustrates how participants cross-referred the threaded discussion.
E. Re-direction
Re-direction can be described as a type of discourse that alters or modifies goals. Within the same discussion thread, participants, including instructors and students, can modify the goals of the discussion. A redirection may facilitate and lead to new discussion as it evolves over time. Summary, evaluation, monitoring, and questioning are strategies often used in this type of discourse. This type of message tended to summarize and evaluate the previous discussion and we can expect result of discussion as emerging themes (i.e., goals), when the discussion can be continued. Alice, you hit a sore spot with me when you mentioned how the county curriculum really pushes you to fit a certain amount of information in a limited time frame. It makes it even more difficult when your learners come to you with varying amounts of learning tools. I wish that some day public schools could concentrate more on depth of understanding instead of breadth. I think that we would have fewer students "skimming by" if we gave them opportunities to learn information in a multitude of ways. Sometimes you just need time to digest concept before the light bulb goes off. Gagne's model really helps to visualize how the steps of your lesson must build on one another to reach your goal. One of the real burdens on teachers today is to find ways to teach the required material in the allotted time without "losing" any of the learners. Julie
[discussion between these two messages by others omitted] Jo, the university instructor, reviewed Julie's message and summarized the main point from Julie's message for further discussion. By asking a question, she opened the discussion to all participants and redirected the topics of discussion (i.e., depth vs. breadth). As we described earlier in 'description/redescription' category, in terms of planning, Jo provided guiding questions on the topic (i.e., instructional strategies) with resources in the beginning of the discussion, and with continuing discussion, she tried to achieve different goals in terms of quality (i.e., in depth examination of different meaning).
She introduced the new topics and encouraged the students to move forward to a different level of discussion. This type of message is based on a previous discussion, and is typically created at the end of a discussion. Evidence of re-direction messages was not consistently represented in the data; therefore, we cannot conclude that a discussion will always continue through the use of redirected goal(s).
V. DISCUSSION AND IMPLICATIONS
This study explored the nature of group interaction and discourse in a WBLE supported by computer conferencing. Five different types of online discourse were identified in this study. The types of discourse explain how learners defined the goals for the discussion, represented individual understanding, connected to collaborative efforts, tested shared meaning, and redirected the discussion. As described in the data presentation, dynamic interactions amongst participants can only be described and understood in association with the individual message in relation to others. Therefore, each message type is explained in relationship to the context of the discussion.
As we described earlier, it is meaningful to consider different dimensions in examining discourse generated via asynchronous discussion. Understanding the technological dimension helped to guide us in deciding the unit of analysis for this study. The technological affordances of the system used can influence flows of interaction, such as turn taking ( [27, 34, 35] ). Thus, we investigated the threads of the discussion to observe how a message(s) contributed to the ongoing discussion. Closely related to social dimension, we believe that a simple analysis of individual message does not support an examination of how meaning was situated in a social process of learning. Collaborative efforts made by participants to be engaged in the discussion were critical for developing understanding of the process. We discuss each type of online discourse from situated learning perspective in the following paragraphs.
In this study, the goal setting message contributed to initiating and continuing the discussion, leading to shared goals. Without shared goals, a group of learners may not be able to proceed in their discussion [30, 45] . In this specific context, the pre-planned goals of the instructors were represented by the instructors as well as learner participants. The goal was shared in the ongoing discussion. The formal education context also contributed to participant contributions. One of the requirements for the course was participation in the online discussions. Engagement of the learners in the learning process was presumed to be a given, and, participation in the discussion was the responsibility of each learner. It is important to note, however, that participation varied amongst learners with some engaging more actively in the process than others.
The reflection message allowed participants to represent individual understanding. Understanding is a matter of connecting information [20] . By representing individual understanding in a social context, participants were able to become members of a learning community that might be very different from the learning community with which they are most familiar [30] . This type of message was often used to provide an answer to a guiding question. When a reflection message is posted, it is focused on how the individual understands the problem. However, the reflection messages generated by participants are shared. Consequently, participants have access to multiple perspectives on how others think. This may enable others to extend or even change their perceptions [44, 46] .
The connection message was observed when an individual reflection was situated within the collaborative context. Elaboration on each other's perspective creates links between individual ideas [47] , allowing learners to demonstrate their ability to see the essence of the problem (as reflected in the discussion topic) based on deep understanding of the context [48] . It is the responsibility of the individual to situate the meanings in the social context by integrating new ideas with previous knowledge and experience. Yet, the "control" of the validation of meaning (i.e., mutual agreement) exists in the group, not the individuals [48] . Therefore, in the asynchronous discussion, individual accountability and participants' interdependent relationships coexist.
The original reformulation message challenged existing knowledge during the discussion explored in this study. In an original reformulation message, participants integrated various perspectives, mutually extending and expanding current understanding. Collective knowledge is not always identified in one thread. However, as discussed earlier, it is possible to observe how an individual participant's message indicated the convergence (i.e., collective knowledge). According to the literature, the crux of collaborative learning is the ongoing process of inquiry, not that participants inevitably create new knowledge [49] . One indicator of the ongoing process of inquiry is that participants perceive that some advance has been made in existing knowledge and that they believe they learned through the discussion [49] . This was demonstrated in this study.
The re-direction message indicated qualitative change in the discussion in this study. Re-direction messages were often found at the end of the discussion. This type of message contributed to the summarization and evaluation of the previous discussion. The re-direction messages were often identified in the data; however, the discussion was not always continued. As described, this type of message commonly occurred at the end of the discussion. Consequently, with given time framework of the formal education context, the discussion may not proceed and the students could already have moved to next discussion section [27] .
VI. METHODOLOGICAL CONSIDERATIONS
Physical access to data for interaction analysis is relatively easy. Transcripts of online discussions are readily accessible since the written data is complied as text during and after the discussion. However, given the rich and complex nature of the data, conceptual access may not be so easy. One single method of examining the data does not appear to be sufficient; rather multiple methods appear to be useful in gaining a richer understanding of the interactions that occur in online discussions.
Analyzing the transcripts of the asynchronous discussion board was truly a challenging task, perhaps the most challenging task in this study. The text analyzed was rich and complex, yet the analysis was limited in some ways. By examining the text as generated by the system, we were able to investigate how particular ideas and/or uses of strategies might be employed and transformed by discussion participants over time. However, this strategy is not sufficient for capturing the evolution of ideas and building of understanding by participants [50] . If we want to explore the creation of knowledge through online discussions, there are many questions that need to be answered, including: what is the unit of analysis (i.e., individual messages, discussion threads)? What is the best configuration of the data for exploring knowledge creation? What other types of data might be needed (by one discussion archives) to explore knowledge creation? Further research is needed to help address these and related questions.
Another challenge comes from the nature of data. Due to the asynchronicity, it is not simple to analyze the activities that occurred during the reading, writing, and posting messages outside as well as within the discussion board. If we examine the evolution of a discussion over time, how might we conceptualize 'distributed' time-asynchronous participation-by the growth of discussion threads or particular themes? Or do we consider its evolution over time across participants? Future research is needed that will enable extensive data collection methods to substantiate the findings (e.g., in-depth recall interview, participant's self-reflection during and after the session, post-group discussion).
VII. IMPLICATIONS FOR FUTURE RESEARCH
One area in need of further examination is the use of different strategies during a discussion. While multiple strategies were identified from the data, how each strategy contributed to the discussion was not fully explored. Future research needs to focus on how various strategies are employed in multiple contexts and how they might contribute to the discussion. For example, question [51] and argument [52] type messages are well described in recent research. A more detailed analysis of discourse strategies may extend our understanding of how discussion supports the learning process and what supports can be created in an asynchronous discussion. It would also extend the ideas how each strategy functioned in a different type of discourse.
Further research is also needed to connect existing social learning theories to each type of message identified from the data. The purpose of this study was not to prescribe the types of messages found in all asynchronous discussions. Rather, we strived to describe the types of discourse created while participants were engaged in and continued the discussion. However, we also believe that collaborative learning theories (i.e., constructivism) and situated cognition perspective support to explain how learning occurs in this specific context. Tied to specific theories, each type can be articulated and elaborated upon to describe the learning process. Further research is needed to extend this process.
VIII. IMPLICATIONS FOR PRACTICE
One area in need of further investigation related to the co-construction of knowledge is the consideration of the impact of who is implementing the online course. It could be argued that through collaborative tasks, the creation of shared products, and the very nature of online discussion, many online experiences are actually implemented by the participants. The official facilitator (i.e., instructor) may or may not lead or guide the discussions. Instead, the interactions may be primarily guided and facilitated by the participants. This creates a change in the pedagogical process. Therefore, we need to carefully examine existing learning theories for "best fit" in online contexts while also exploring strategies for facilitating the processes in online learning so that new theories and practices can be established [53] .
Another consideration for practice is assessment. One way to evaluate whether collaboration has occurred in a group is to assess the amount and nature of the interaction among participants. Interactions may occur when group members refer explicitly or implicitly to prior messages in a discussion, while staying on the topic. However, as indicated, the interaction does not always appear as a set of interdependent statements, direct/indirect comments for previous messages, or answers to questions. Several strategies could be employed to enable students to do self evaluation as individuals, self-evaluation as a group, and a comparison between students' performance and the class objectives. How the students share the responsibility of collaborative work and peer evaluation on contribution to the discussion also needs to be addressed in the process of assessment [54] . In that way, we may be able to evaluate participation as a social process, which should not necessarily be measured by the total number and length of all the messages sent and received by all members of the group.
Another suggestion for practice is training participants in how to communicate online. As the literature indicated, not all instructors and students are well prepared for implementation of collaborative learning [55, 56] . Fostering learners' capability to engage in online discussion may contribute to successful learning experience [57] . The strategies for fostering learners' readiness for online collaborative learning should include such things as developing collaborative skills [54] as well as technology competency [56] . The facilitators are also responsible for the preparation of necessary online learning skills related to tools, materials, and resources.
IX. CONCLUSION
As the technology continues to evolve, and we become more skilled with communicating online, the exploration of a variety of methods for studying these environments will continue to increase. Further, we will likely need new teaching and learning strategies to fully engage the capabilities of the systems, both the human and technology. Continuing our exploration is vital if we are to realize the full potential of these learning contexts.
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